[Abstract] The DNA combing method allows the analysis of DNA replication at the level of individual DNA molecules stretched along silane-coated glass coverslips. Before DNA extraction, ongoing DNA synthesis is labeled with halogenated analogues of thymidine. Replication tracks are visualized by immunofluorescence using specific antibodies. Unlike biochemical and NGS-based methods, DNA combing provides unique information on cell-to-cell variations in DNA replication profiles, including initiation and elongation. Finally, this assay can be used to monitor the effect of DNA lesions on fork progression, arrest and restart. DNA combing is a method of choice to monitor different aspects of replication (fork speed, origin usage, fork restart, sister fork asymmetry). Unlike other DNA fiber methods such as DNA fiber spreading, the stretching, density and alignment of DNA molecules are highly reproducible and tightly controlled in the DNA combing method. Stretching is imposed by the force exerted by a receding air/water interface, independently of the length of DNA fibers (Bensimon et al., 1994; Michalet et al., 1997) . Origin firing and progression of replication forks are followed after incorporation of thymidine analogs, such as 5-bromo-2'-deoxyuridine (BrdU), 5-iodo-2'-deoxyuridine (IdU) and 5-chloro-2'-deoxyuridine (CldU) in newlysynthesized DNA. This technique has been successfully used to monitor DNA replication dynamics in a variety of organisms, including bacteria, yeast, Drosophila, Xenopus and mammals.
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1. BrdU labeling of synchronized HU-arrested cells and preparation of DNA genomic plugs a. Grow cells overnight at 25 °C to a density of 5 x 10 6 cells/ml in 100 ml of YPAD.
b. Add α-factor (2 μg/ml) at T0 in order to synchronized cells in G1. A second (4 μg/ml) and a third dose (2 μg/ml) of α-factor are added part way at respectively T1h and T2h to ensure that cells do not escape the G1 arrest.
Note: The length of G1 synchronisation varies from 2.5 to 3 h depending on the doubling time of yeast strains. Make sure that cells are in G1 (unbudded cells) before the release into S phase (Figure 1).
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Note: Elongation from early-firing origins is inhibited with the addition of HU in order to
restrict the length of newly replicated regions to 10 kb. f. Cover molds with a plastic film ( Figure 2 ) and incubate for 30 min at 37 °C. h. Transfer plugs into 14 ml round-bottom polypropylene tubes using a Pasteur pipette rubber bulb and incubate them at 37 °C in Proteinase K buffer (2 ml for 4 plugs) for 1 h under gentle agitation. Transfer plugs into fresh Proteinase K buffer and incubate for 24 h at 37 °C.
Repeat once for an additional 24 h.
Note: Incubation with PK buffer is critical to degrade proteins that perturb DNA fiber stretching.
i. Wash plugs for two days in TE50, 100 mM NaCl on a roller mixer at room temperature.
Change the buffer from time to time. k. Wash plugs several times for two days in TE50, 100 mM NaCl on the roller mixer at room temperature.
l. Store at 4 °C in TE50 until use. Genomic DNA is stable for months at 4 °C in TE50 buffer.
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Keep in the dark for 30 min at room temperature.
Note: YOYO staining is lost after DNA denaturation but is used to check combing before detection.
c. Wash 4 times for 5 min with 10 ml 1x TE with gentle shaking.
d. Wash once for 5 min with 2 ml of 50 mM MES pH 6, 100 mM NaCl.
e. Replace with 3 ml of 50 mM MES pH 6, 100 mM NaCl.
Note: Increase the volume of MES if fiber density is too high after combing. The pH of MES
is critical to obtain a correct density and stretching of DNA fibers. 
